Facial hemiatrophy is a rare disease characterized by wasting of the skin and subcutaneous tissue of the face. Muscle, cartilage, and bone may also be involved. The onset is insidious, usually in the first two decades, and the course slowly progressive. Progression may stop at any point, leaving variable degrees of deformity. The atrophy is almost always unilateral but occasionally bilateral. The disease is much more widespread than its name would indicate, and may involve extremities, larynx, pharynx, eyes, brain, and other organs. The purpose of this paper is to present a case with the hitherto unreported complication ofcerebellar atrophy which also showed an extraordinary sequence of neurological and ophthalmological abnormalities, and in which brain and muscle biopsies were studied.
CASE REPORT
A 26 year old male was first noted to have loss of hair and subcutaneous tissue over the left temple at the age of 5 years ( Fig. 1 ). At age 6 years ( Fig. 2) group.bmj.com on November 8, 2017 -Published by http://jnnp.bmj.com/ Downloaded from
The cerebral cortex contained a normal population of neurones and the cortical laminae were preserved. A few dark neurones were seen. There was no evidence of meningeal fibrosis or inflammation. Minimal non-diagnostic changes, including rare neuronal satellitosis and minimal rarefaction of the subcortical white matter, were seen. Two small cortical arteries were surrounded by a few nonspecific mononuclear cells. The cerebellar biopsy was abnormal. There was striking Purkinje cell loss (Fig. 6 ) and the remaining Purkinje cells revealed degenerative changes, including nuclear pyknosis, cytoplasmic angulation and vacuolar changes of the cytoplasm extending into the axon hillock (Fig. 7) . Also observed was mild, patchy rarefaction of the granular layer and mild atrophy of the molecular layer containing rare 'torpedo changes' in some axons. A small leash of tortuous, medium-sized blood vessels was present in the leptomeninges of one cerebellar folium (Fig. 8) . Degenerative and hyalinizing changes in their walls and partial obliteration of the lumen was noted, suggestive of a microscopic vascular malformation. Calcification was not detected. One micron section embedded in Epon confirmed the cytoplasmic vacuolar change of the Purkinje cells (Fig. 9) .
No viral inclusions or C-particles were identified in survey electron micrographs of cortex and cerebellum. Ganglioside chromatography of the cerebral biopsy showed that g3 was reduced. Neutral lipids appeared normal, as did the phospholipids, but there was an increase in lactosyl ceramide and trihexosyl ceramide. Tables 1 and 2 list the neurological and ophthalmological abnormalities which have been reported in progressive facial hemiatrophy. The most common neurological complication is seizures (Wartenberg, 1925; Archambault and Fromm, 1932; Merritt et al., 1937; Wartenberg, 1945; Eadie et al., 1963; Moura, 1963; Brain and Walton, 1969; Walsh and Hoyt, 1969) . These may be generalized major motor, focal motor or sensory. The focal seizures are usually on the side opposite the facial atrophy.
DISCUSSION
A wide variety of ophthalmological abnormalities has been described, most often ophthalmoparesis and pupillary abnormalities (Archambault and Fromm, 1932; Merritt et al., 1937; Walsh, 1939; Moura, 1963; Banks and Sugar, 1963; Rogers, 1964; Sugar and Banks, 1964;  Dawson and Beare, 1966; Johnson and Kennedy, 1969) .
Pneumoencephalograms have often, as in our patient, shown dilatation of one or both lateral ventricles. Unilateral dilatation of a lateral ventricle has been described both ipsi-and contralateral to the facial atrophy (Eadie et al., 1963; Brain, 1969; Kumar et al., 1971) . Carotid angiograms (Johnson and Kennedy, 1969) , cerebrospinal fluid examinations (Hickman and Sheils, 1964) , neostigmine tests (Merritt et al., 1937) , erythrocyte sedimentation rate, and LE preparations (Hickman and Sheils, 1964) have been normal in the few reported cases where they have been done. In one case, electromyography (EMG) was normal (Hickman and Sheils, 1964) . In another (Johnson and Kennedy, 1969) , the EMG was normal in the atrophic facial muscles, but there was electrical silence in the tongue on the involved side. Johnson (Osborne, 1922; Hickman and Sheils, 1964; Ashley et al., 1965 (Knight and Moore, 1959) .
Neuropathological observations in progressive facial hemiatrophy have also been variable (see Table 3 (Eadie et al., 1963; Merritt et al., 1937) . Our own findings revealed no evidence of an encephalitic process but confirmed the presence of cerebellar atrophy with loss of Purkinje cells, increased Bergman gliosis, mild atrophy of the molecular layer and patchy granular cell loss. Moreover, the cerebellar biopsy revealed the presence of a meningeal microangiomatous malformation most suggestive of a small arteriovenous malformation. The results of long-term cultures of cerebral and cerebellar tissue are not known at this time.
Cerebellar atrophy is very unusual in progressive facial hemiatrophy, and prompts the report of this case. Although cerebellar degeneration has been reported in patients receiving large amounts of diphenylhydantoin (Utterback, 1958; Hofmann, 1958; Kokenge et al., 1965; Selhorst et al., 1972) , we think it most unlikely that this is the cause of the cerebellar atrophy in our patient because of the marked asymmetry causing a significant shift to the left of the fourth ventricle.
The cause of progressive facial hemiatrophy is unknown. Several authors (Archambault and Fromm, 1932; Wartenberg, 1945; Banks and Sugar, 1963) have concluded that the disease results from hyper-or hypoactivity of the sympathetic nervous system. They note the occasional reports of Horner's syndrome or mydriasis, and point to cases of this disease occurring after tuberculous infection of the lung apex or surgical removal of the cervical nodes with possible injury to the cervical sympathetic chain. Our patient has left pulmonary fibrosis. This was first seen on a chest film at 17 years of age. The only earlier chest film, at age 5 years, was normal. Moss and Crickelair (1959) performed unilateral sympathectomy in 1 month old rats and facial hemiatrophy subsequently occurred in all. The most constant change was a marked decrease in the amount of subcutaneous fat. Epithelium, muscle, dermal fibrous connective tissue, vessels, glandular and osseous tissue were all histologically normal. The theory that the disease is due to an abnormality of the sympathetic nervous system is unconvincing. Patients with Horner's syndrome almost never have facial hemiatrophy. Horner's syndrome in its entirety is rather a rarity in progressive facial hemiatrophy (Walsh, 1939 Rogers (1964) has pointed out that no case has ever been reported in a boxer. Wolff (1929) considered this to be a trophic disorder of central nervous system function of which the facial changes were only a part. Another theory implicates an abnormality of the trigeminal nerve, but many of the neurological and systemic abnormalities are beyond the innervation of this nerve. Others (Wartenberg, 1945) have suspected an infectious aetiology.
Several have felt that facial hemiatrophy was related to scleroderma and Hickman and Sheils (1964) , whose patient showed inflammatory subcutaneous and muscle lesions, positive Latex test, and increased serum gamma globulin, suggested that the disease has an immunological basis.
Crikelair et al. (1962) found abnormally acute basilar skull angles, ranging from 95 to 114 degrees in five of six patients with progressive facial hemiatrophy and suggested the possibility of an underlying neurocranial malformation as the cause of this disease. In our patient the basilar angle was 133 degrees, which is normal.
Another possibility is that this disease is due to an unusual, perhaps a 'slow' virus. Nellhaus (1970) 
